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(54) COFFEE MAKER 

(57)Abstract: 

PURPOSE: To adapt a general household coffee maker 
to control astringency with a filter portion disposed 
under a coffee extracting portion, the filter portion 
housing activated carbon having a specific average pore 
diameter as adsorbent for polymeric brownish black 
ingredients. 

CONSTITUTION: A filter portion 7 with abuilt-in 
adsorbent 8 is disposed under a coffee extracting 
portion. When polymeric brownish black ingredients are 
to be removed, pitch activated carbon having a pore 
capacity of 0.1mi/g or greater with an average pore 
diameter of 30-1 OO&angst; is used for the adsorbent 8 in 
the filter portion 7. Further, the adsorbent 8 is wrapped 
at its upper and lower surfaces with wire gauze or the 
like made of metallic mesh which does not pass the 
adsorbent 8 but passes coffee extract, and the side 
surfaces of the adsorbent and a guide portion 9 are 
formed with stainless steel or the like which does not 
pass the extract. Also, when caffeine is to be removed, 

palm shell activated carbon with almost an average pore diameter of 10&angst; and with a pore 
capacity of 0.35ml/g or greater is used for the adsorbent 8. 




[Claims ] 

[Claim 1] A coffee maker for extracting coffee from ground 
coffee beans by contacting them with hot water by dripping or 
siphoning, which uses an activated carbon having an average pore 
radius distributed around 30 to 100 Angstrom as an adsorbent 
for a polymeric brown-black ingredient (a polymeric ingredient 
obtained by liquid chromatography) as a defective ingredient 
of coffee, and has a filter portion housing said absorbent, the 
filter portion being detachably provided under a coffee 
extracting portion . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field] The present invention relates to a coffee 
maker for general household use and the like. 
[0002] 

[Conventional Art] Conventionally, this kind of coffee maker 
had a structure in which ground coffee beans, leaves of green 
tea or black tea, or the like are received by a mesh or paper 
filter and hot water is poured from the upper portion so that 
a corresponding extract liquid can be collected in the lower 
portion. Furthermore, some coffee makers such as siphon-type 
coffee makers and teapots have a structure in which coffee or 
tea is extracted from beans or leaves by immersing them in hot 
water. In order to improve the taste of coffee or tea, examples 
of use of natural stones or maifan stones for water itself, 
filtration with an activated carbon or the like, and use of an 
alkaline water generator or the like (Japanese Patent 
Application Laid-Open No. 61-97099) are known. 
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[0003] 

[Problem to be Solved by the Invention] With these kinds of 
conventional coffee makers, it is difficult to positively 
change the taste. 

[0004] Use of a water purifier, natural stones or an alkaline 
water generator mainly aimed at adding or removing certain kind 
of ion in water itself, and could not positively cause a reaction 
with the ingredients in coffee. 

[0005] Furthermore, representative examples of use of 
activated carbons include household water purifiers. However, 
these activated carbons were actually not used at a high 
temperature since they generally exhibit their effect at a 
relatively low temperature equal to or less than the ordinary 
temperature. Specifically, adsorption in boiling water was 
considered to be not very effective. 

[0006] Meanwhile, there was a demand for suppressing the 
astringent taste in coffee. The present invention solves the 
above-mentioned problems, and aims at providing a coffee maker 
that can positively change the taste. 
[0007] 

[Means for Solving the Problem] In order to solve the 
above-mentioned problems, the present invention provides a 
coffee maker for extracting coffee from ground coffee beans by 
contacting them with hot water by dripping or siphoning, which 
uses an activated carbon having an average pore radius 
distributed around 30 to 100 Angstrom as an adsorbent for a 
polymeric brown-black ingredient (a polymeric ingredient 
obtained by liquid chromatography) as a defective ingredient 
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of coffee, and has a filter portion housing said absorbent, the 
filter portion being detachably provided under a coffee 
extracting portion . 
[0008] 

[Effect] By the above-mentioned constitution, a target 
ingredient can be decreased by effective adsorption when the 
coffee extract liquid passes through the filter portion. 
[0009] The coffee extract liquid contains about 1,000 PPM of 
caffeine. Examples of the polymeric brown-black ingredient 
may include, for example, multimers of chlorogenic acid, and 
the chlorogenic acid is also included by the amount of about 
1, 000 PPM as well . 

[0010] Since these ingredients have a considerably large 
molecular weight, considerable adsorbing property is exhibited 
even in boiling water by selecting the pore distribution of the 
adsorbent, whereby the taste of coffee can be positively 
changed . 

[0011] Specifically, the polymeric brown-black ingredient as 
a defective ingredient of coffee is selectively removed by 
adsorption using an activated carbon having an average pore 
radius distributed around 30 to 100 Angstrom as an adsorbent. 
[0012] 

[Examples] Hereinafter an example according to the present 
invention is explained based on the drawings. Fig. 1 is a 
cross-sectional drawing of the coffee maker of an example 
according to the present invention. In Fig. 1, ground coffee 
beans 1 are put on a mesh or paper filter 2, and then placed 
on a V-shaped extracting portion 3. A predetermined amount of 
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water is put into a water tank 4 and poured into a pipe 6 that 
is adjacent to a heater 5, and the heated hot water is poured 
from the upper portion on the beans 1 along the arrow a in Fig. 
1. Necessary extraction is then performed in the extracting 
portion 3, and the extract further falls on the lower portion 
and is poured into a filter portion 7. 

[0013] Fig. 2 shows an example of the enlarged drawing of the 
filter portion 7. Where one desires to remove caffeine, a 
Coconut shell activated carbon in the form of ground carbon 
having a relatively large pore distribution, an average pore 
radius distributed around 10 Angstrom and a pore volume of 0.35 
ml/g or more (having a particle size of about 0.15 to 1.6 mm) 
is selected as an adsorbent 8 for the filter portion 7. 
[0014] As other adsorbent 8, zeolite having an average pore 
radius of 5 to 15 Angstrom may also be used. Alternatively, 
where one desires to remove the polymeric brown-black 
ingredient, a pitch activated carbon having an average pore 
radius of 30 to 100 Angstrom and a pore volume of 0.1 ml/g or 
more may be used. 

[0015] In the filter portion 7, the upper and lower surfaces 
of the adsorbent 8 were wrapped with a net-like metal mesh metal 
gauze or nonwoven fabric such as polypropylene that passes the 
coffee extract liquid but does not pass the adsorbent 8, and 
the side surface and guide 9 were formed from a metal such as 
stainless or a molded plastic such as polypropylene that does 
not pass the extract liquid. It is sufficient to use 5 g to 
10 g of the adsorbent 8 per 550 ml of coffee extract liquid for 
one time coffee extraction, but where the adsorbent is used 



4 



several times or used for a long time period, it is increased 
according to the adsorbing property (break thorough property) . 
[0016] The extract liquid contacted with the filter portion 
7 is collected and kept in a server 10. The filter portion 7 
can be used only when needed since it is constructed of a simple 
sliding mechanism (not shown) or revolving mechanism (not 
shown) so that it can be moved with a lever (not shown) or the 
like as indicated by the arrow b. 

[0017] The temperature of the coffee extract liquid was 90 to 
95°C in a conventional drip coffee maker, or 93 to 98°C in a 
siphon-type coffee maker. An example using the siphon-type is 
shown in Fig. 3. In Fig. 3, a filter portion 11 is formed almost 
similarly to the above-mentioned example. The 12 shows coffee 
beans. The 13 is an alcohol lamp, which may alternatively be 
an electric heater. In this case, a cord 14 is attached to the 
filter portion 11 so that the filter portion 11 can be taken 
out and put in when needed. 

[0018] The target caffeine has the following molecular 
structure. Furthermore, the polymeric brown-black ingredient 
is expected to be a complex reactant of saccharides, various 
organic acids, proteins and the like, and examples may include 
a dimer, a trimer and the like of chlorogenic acid that exists 
in a large amount among the above-mentioned substances. 
[0019] 

[Chemical formula 1] 
Caffeine 

Chlorogenic acid 
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[0020] As is also apparent from the molecular structures, the 
molecular weight of caffeine is M=194 and the molecular weight 
of trigonelline is M=353, which are very large, whereas 
conventional water purifiers and the like predominantly are 
targeted at substances having a small molecular weight from 
several tens to 100 including CI2 (M=70) and tr ihalomethane 
(CHCI3, M=113), and aldehyde, amine acetate and the like that 
generate odor, and the like. Therefore, they were difficult 
to be adsorbed at a high temperature and thus difficult to be 
removed . 

[0021] Here, adsorbents having a relatively large pore size 
were selected according to the molecular size of caffeine and 
the molecular size of the polymeric brown-black ingredient so 
that they can be adsorbed even at a high temperature. The level 
of removal based on the examples are shown in Table 1 . 

[0022] 



[Table 1] 





Conventional 


Coconut shell 


Coconut shell 


Pitch activated 


Zeolite was 




drip-type 


activated 


activated carbon 


carbon was attached 


attached 




coffee maker 


carbon was 


was attached 


Pore distribution 


Pore 






attached 


Pore 


30 to 100 A 


distribution 






Pore 


distribution 




5 to ISA 






distribution 


10 A 










1 to 5 A 








Usage and 




For water 


Removal of 


Removal of 


Removal of 


object 




purifier 


caffeine 


polymeric 


caffeine 










brown-black 
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ingredient 




Concentration 

of soluble 
solid content 
(%) 


1.22 


1.21 


1 . 15 


1 . 10 


1 . 18 


Acidity 


1 . 52 


1.52 


1.52 


*1.19 


1 . 52 


Polymeric 
brown-black 
ingredient 


45 


45 


45 


*20 


45 


PPM of caffeine 


810 


809 


*90 


790 


*430 


Sensory 
evaluation and 
tasting 




Little change 


Taste and color 
were changed 
little 


Translucency of 
color was 
increased, acid 
taste and 
astringent taste 
were decreased, and 
felt refreshed 


Taste and 
color were 
changed little 



[0023] The beans used were mocha having a particle degree of 
medium ground, of which 40 g was extracted over about 3 minutes 
by pouring water (550 ml, for 5 persons) at a temperature of 
boiling to 95°C. The acidity is measured by neutralization 
titration, and the polymeric brown-black ingredient is shown 
by a nondimensional numerical value measured by liquid 
chromatography. The parts marked with * are those greatly 
changed from those obtained in a coffee extract liquid extracted 
according to a conventional manner. 

[0024] 
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[Effect of the Invention] As mentioned above, according to the 
present invention, by removing the polymeric brown-black 
ingredient that is close to the defective ingredients in coffee, 
one can enjoy coffee in which the sour taste and astringent taste 
have been greatly decreased and refreshing feeling has been 
enhanced but the active ingredients in the coffee have been 
changed little. 

[0025] Furthermore, the present invention can also have an 
advantage that one can obtain coffee that are clear and not 
clouded for all time, i.e. coffee that can be stored for a certain 
period of time, by decreasing the polymeric brown-black 
ingredient . 

[Brief Description of the Drawings] 

[Fig. 1] A cross-sectional drawing of the coffee maker, which 
shows an example according to the present invention. 
[Fig. 2] An enlarged drawing of the filter portion. 
[Fig. 3] A cross-sectional drawing of the siphon-type coffee 
maker according to another example. 
[Explanation on the Symbols] 



1 Coffee beans 

2 Mesh or paper filter 

3 Extracting portion 

4 Water tank 

5 Heater 

6 Pipe 

7 Filter portion 

8 Adsorbent 

9 Guide 
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11 Filter portion 

12 Coffee beans 
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Fig. 1 

1 Coffee beans 

2 Mesh or paper filter 

3 Extracting portion 

4 Water tank 

5 Heater 

6 Pipe 

7 Filter portion 
Fig. 2 

8 Adsorbent 

9 Guide 

Fig. 3 

11 Filter portion 

12 Coffee beans 
14 Cord 
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